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What is Claimed: 



1. An apparatus nor cutting an indefinite length 
of suture to uniform leiigths for subsequent threading 
and swaging to surgic^ needles having a suture 
receiving opening formed therein, comprising: 

(a) a drawing frame, having at least one 
longitudinal member yand defining a drawing axis parallel 
thereto; 

(b) tipp/Lng means for heating a predetermined 
small length of the suture to stiffen the small length 
of suture after subsequent cooling thereof, in 
preparation for cutting the suture at the stiffened 
small length and inserting a stiffened lead cut end of 
the suture into aji end of a needle for swaging thereto; 

(c) fi/rst and second gripping means for 
gripping said indefinite length suture and alternately- 
drawing it along/ said drawing axis, said first and 
second gripping kneans being mounted for reciprocal 
movement on said at least one longitudinal member, 
wherein one of iaid first and second gripping means 
draws the indef;.nite length suture to a position beyond 
said cutting means, while the other of said first and 
a^cond gripping means reciprocates to a start position 
along said drawing axis before said cutting means, such 
that the first and second gripping means are used 
alternately to draw suture through the apparatus and 
feed the suture yLnto a needle; 

(d) means for cutting said indefinite length 
suture to provideV uniform lengths of suture; 
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(e) means for providi/ng a predetermined long 
length of suture travel between the tipping means and 
the cutter means, wherein said predetermined long length 
of suture travel is a dascrete number, two or more, 
times the uniform lengrih of suture being cut by the 
apparatus, to provider a discrete number, two or more, of 
apparatus cutting cvcles between tipping of the suture 
at the tipping means and cutting of the suture at the 
cutting means, whereby after heating of a small length 
of suture at the nipping means, the suture is cooled to 
allow setting anc^ hardening of the suture material prior 
to cutting. 

2. An apparatus as claimed in claim 1, wherein 
said discrete number comprises at least three. 

3. An apparatus as claimed in claim 2, including 
at least one small diameter idler roller for guiding the 
suture to the tipping means, and after heating thereat, 
the suture is drawn to and rotates around a large 
diameter idler] roller, large relative to the diameter of 
the small diameter idler roller, which is provided 
because the small length of suture which has been heated 
at the tipping means has begun to harden and set by the 
time the heat€»d suture reaches the large diameter idler 
roller, and the large diameter thereof facilitates the 
sjuture to tra\el therearound and change direction , 
without picking up a permanent curve set from the large 
idler roller, to provide a straight suture, without any 
curve, when it\is subsequently cut and inserted into a 
needle . 

4. An apparatus as claimed in claim 3, wherein 
the tipping mearfs is positioned near the top of the 
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apparatus, and the larger diameter idler roller is 
positioniBd near the botrtom of the apparatus, and the 
suture reverses direct/ion at the large diameter roller 
and is drawn vertical/ly upwardly to the first and second 
gripping means and tyhe cutter means. 

5. An apparatus as claimed in claim 4, wherein 
the large diameter/ idler roller has a diameter larger 
than 6 inches . 

6. An apparatus as claimed in claim 5, wherein 
the large diameter idler roller has a diameter of 
substantially 7 inches. 

7. An apparatus as claimed in claim 1, including 
at least one small diameter idler roller for guiding the 
suture to the tipping means, and after heating thereat, 
the suture is dtawn to and rotates around a large 
diameter idler /roller, large relative to the diameter of 
the small diameter idler roller, which is provided 
because the small length of suture which has been heated 
at the tipping means has begun to harden and set by the 
time the heated suture reaches the large diameter idler 
roller, and the large diameter thereof facilitates the 
suture to tra^^el therearound and change direction 
without pickirg up a permanent curve set from the large 
idler roller, to provide a straight suture, without any 
c;yLirve, when it| is subsequently cut and inserted ir^to a 
needle . 

8. An apparatus as claimed in claim 7, wherein 
the tipping meaVis is positioned near the top of the 
apparatus, and the large diameter idler roller is 
positioned near ^he bottom of the apparatus, and the 
suture reverses direction at the large diameter roller 
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and is drawn verticall^y upwardly to the first and second 
gripping means and tne cutter means . 

9. An apparatois as claimed in claim 1, wherein 
the large idler roller has a diameter larger than 6 
inches . 

10. An appar^atus as claimed in claim 1, wherein 
the position of the cutting means along the drawing axis 
is continuously s/djustable to provide an infinite number 
of possible different lengths of cut suture; 

11. An apparatus as claimed in claim 10, wherein 
for each different position of the cutting means, the 
tipping means is adjustably positioned at a different 
predetermined position in the apparatus to provide for 
the tipped section of suture to be precisely positioned 
at the cutter/means after said discrete number of 



apparatus eye 
12 . An 
the tipping n 
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apparatus as claimed in claim 11, wherein 
deans includes a pointer positioned adjacent 
to a linear measurement scale stationarily positioned in 
the apparatus;, such that the position of the tipping 
means is precisely controlled by aligning the pointer 
with a specified reading on the linear measurement 
scale . 

13. An Apparatus as claimed in claim 12, wherein 
tj^e position of the tipping means in the apparatus^ is 
adjustable by la handcrank and precision leadscrew, such 
that as the handcrank is rotated, the position of the 
tipping means in the machine is changed. 

14. An apparatus as claimed in claim 10, wherein 
the tipping means includes a pointer positioned adjacent 
to a linear measurement scale stationarily positioned in 
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the apparatus, such that the position of the tipping 
means is precisely coiVtrolled by aligning the pointer 
with a specified reac^ng on the linear measurement 
scale . 

15. An apparatus as claimed in claim 10, wherein 
the position of the/ tipping means in the apparatus is 
adjustable by a handcrank and precision leadscrew, such 
that as the handcrjank is rotated, the position of the 
tipping means in tfhe machine is changed. 

16. An apparatus as claimed in claim 1, wherein 
the suture extends to and is wrapped around a tension 
roller which is rlounted on one end of a torque motor, 
which applies a given tension to the suture as it is 
pulled through tne apparatus by the first and second 
gripping means . / 

17. An apparatus as claimed in claim 16, wherein 



the suture is wi 
multiple number 



apped around the tension roller a 
of times . 

18. An apparatus as claimed in claim 17, wherein 
the suture is wi apped around the tension roller twice. 

19. An apparatus as claimed in claim 16, wherein 

each of the first and second gripping means includes a 

releasable suture clamp positioned thereon which 

releasably clamps the suture during an initial auto 

threading of a new lead of suture through the apparatus 
" 1 * 

20. An apparatus as claimed in claim 1, wherein 

each of the f irstl and second gripping means includes a 
releasable suture! clamp positioned thereon which 
releasably clamps \the suture during an initial auto 
threading of a new\ lead of suture through the apparatus 

21. A method for cutting an indefinite length of 
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suture to uniform lengths for subsequent threading and 
swaging to surgical\ needles having a suture receiving 
opening formed therein, comprising: 

(a) feeding the indefinite length suture to a 
drawing axis of apparatus for drawing and cutting 
thereof, said drawina axis being defined as being 
parallel to first an(^ second longitudinal members of a 
drawing frame; 

(b) heatirig a predetermined small length of 
the suture to stiffen! the small length of suture after 
subsequent cooling thereof, in preparation for cutting 
the suture at the stiffened small length and inserting a 
stiffened lead cut end of the suture into an end of a 
needle for swaging theoreto; 

(c) gripping said indefinite length suture 
and alternately drawing it along said drawing axis by- 
first and second grippilng means, said first and second 
gripping means being mounted for reciprocal movement on 
said at least one longitudinal member, wherein one of 
said first and second gripping means draws the 
indefinite length suturel to a position beyond said 
cutting means, while the\ other of said first and second 
gripping means reciprocaties to a start position along 
said drawing axis before \said cutting means, such that 
tjje first and second gripping means are used 
alternately to draw suture through the apparatus and 
feed the suture into a ne^idle; 

(d) cutting sa: d indefinite length suture to 
provide uniform lengths oi suture; 

(e) providing c predetermined long length of 
suture travel between the tipping step and the cutter 
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Step, which is a discrete nuinber, two or more, times the 
uniform length of suture being cut by the apparatus, to 
provide a discrete number, tiwo or more, of apparatus 
cutting cycles between tipping of the suture and cutting 
of the suture, whereby after heating of a small length 
of suture, the suture d/s cooled to allow setting and 
hardening of the sutyre material prior to cutting, 

^ A method as claimed in claim wherein said 

discrete number comprises at least three. 

23. A method as cla/tmed in claim 22, including 
guiding the suture to tho^ tipping step by at least one 
small diameter idler roiyLer, and after heating thereat, 
drawing the suture around a large diameter idler roller, 
large relative to the diameter of the small diameter 
idler roller, which is provided because the small length 
of suture which has been heated at the tipping means has 
begun to harden and /set by the time the heated suture 
reaches the large diameter idler roller, and the large 
diameter thereof ^facilitates the suture to travel 
therearound and ^hange direction without picking up a 
permanent curve /set from the large idler roller, to 
provide a straight suture, without any curve, when it is 
subsequently ycut and inserted into a needle. 

24* a/ method as claimed in claim 23, including 
tj-pping the^ suture near the top of the apparatus, ,and 
positioninfg the large diameter idler roller near the 
bottom oy the apparatus, such that the suture reverses 
direction at the large diameter roller and is drawn 
verticaaly upwardly to the first and second gripping 
means / 
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^.3^. A method as claimed in claim -3-^, including 

providing the large idler roller with a diameter larger 

than 6 inches . 

26. A method as claimed in claim 21, includin6f 
guiding the suture to the tipping step by at least one 
small diameter idler roller, and after heating tmereat, 
drawing the suture around a large diameter idl/er roller, 
large relative to the diameter of the small diameter 
idler roller, which is provided because the/small length 
of suture which has been heated at the tipping means has 
begun to harden and set by the time the tieated suture 
reaches the large diameter idler roller/f and the large 
diameter thereof facilitates the sutirn^ to travel 
therearound and change direction wit/hout pickling up a 
permanent curve set from the large/idler roller, to 
provide a straight suture, withcWt any curve, when it is 
subsequently cut and inserted imto a needle. 

27. A method as claimed/in ol^m 26, including 
tipping the suture near the/xpp^f the apparatus, and 
positioning the large dd^nfeter idler roller near the 
bottom of the appar:arlfus , such that the suture reverses 
direction at tjii^^arge diameter roller and is drawrx 
verticall;^jx<ipwardly to the first and second gripping 

n J2^, A method as claimed in claim -2^, includi^ng 
providing the large diameter idler roller with a 
diameter larger than 6 inches . 

-ia-. A method as claimed in claim 5^, including 
providing the large diameter idler roller with a 
diameter of substantially 7 inches. 
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A method as claimed in claim including 
performing the cutting at any position along the drawing 
axis to provide an infinite number of possible different 
lengths of cut suture/^ 

31. A method as claimed in claim 30, wherein for 
each different position cf the cutting step, the tipping 
is performed at a different predetermined position to 
precisely position the tipped section of suture at the 
cutter means after said discrete number of apparatus 
cycles . 

32. A method as cla.med in claim 31, including 
positioning the tipping st;ep by positioning a pointer 
adjacent to a specified reading on a linear measurement 
scale stationarily positicned in the apparatus. 

33. A method as claiTied in claim 32, including 
positioning the tipping st 5p in the apparatus by 
rotating a handcrank and precision leadscrew. 

34. A method as claiiied in claim 30, including 
positioning the tipping st(ip by positioning a pointer 
adjacent to a specified reading in a linear measurement 
scale stationarily positioned in the apparatus . 

35. A method as claimed in claim 30, including 
positioning the tipping stdp in the apparatus by 
rotating a handcrank and precision leadscrew. 

-3^. A method as claimed in claim including 
applying a given tension to the suture as it is pulled 
through the apparatus by the first and second gripping 
means by wrapping the suture around a tension roller 
which is mounted on one end of a torque motor. 
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^ . A method as claimed in claim ^ , including 

wrapping the suture around the tension roller a multiple 
number of times. 

A method as claimed in claim ^TT, including 
wrapping the suture around the tension roller twice. 

39. A method as claime^a in claim 21, including 
positioning a releasable s;kfture clamp on each of the 
first and second gripping means, and clamping the suture 
with a releasable suture clamp during an initial auto 
threading of a new l^ead of suture through the apparatus 




